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Complications and Prevention of the Parenteral Nutritional
Support in the Intensive Care Unit

Ji Young Jang, M.D., Seung Hwan Lee, M.D., Jae Gil Lee, M.D., Ph.D.

Department of Surgery, Yonsei University College of Medicine, Seoul, Korea

Nutritional support is one of the therapeutic modalities in the intensive care unit (ICU). Recently enteral feeding is
recommended to start as soon as possible especially within 24 or 48 hours after admission. However, parenteral nutrition
is important methods for nutritional support in patients who contraindicated for enteral feeding. During nutritional
support, complications may occur regardless of methods. In parenteral nutrition, catheter related or metabolic
complications are developed. Sometimes serious complications can occur. So, we have to understand the associated
complications and try to prevent and detect earlier to manage them. (SMN 2013;4:1-5)
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Table 1. Complications associated with parenteral nutritional supports

Catheter related Metabolic

Catheter insertion

Pneumothorax Hyperlipidemia
Arterial puncture Hypercapnea
Malposition Acid-base disturbance

Catheter associated
Catheter cutting
Venous thrombosis
Catheter occlusion
Catheter infection and sepsis

Hyperglycemia/Hypoglycemia

Electrolyte abnormalities
Refeeding syndrome
Overfeeding syndrome

Gastrointestinal
Mucosal atrophy
Gastroparesis
Bacterial translocation/sepsis
Hepatobiliary
Steatosis/steatohepatitis
Fibrosis/cirrhosis
Cholestasis
Cholecystitis

Table 2. Center for Disease Control (CDC) guidelines to prevent the intravascular catheter related infection

- Dressing: replace gauze dressing every 2 days, and transparent dressings every 7 days

is necessary

Replace dressing when the catheter is replaced; when the dressing becomes damp, loosened, or soiled; or when inspection of the site

- Complete infusions of lipid-containing fluids within 24 hours of hanging
- Complete infusion of lipid emulsions alone within 12 hours of hanging
- Replace tube used to administer lipid—containing fluids every 24 hours (Dextrose & AA solution, every 72 hours)

- Sterile gauze, transparent, or semi-permeable dressing

- Lowest risk of complications: catheter, insertion technique, insertion site

- Designate trained personnel: insertion and maintenance of catheter

- Not administer transnasal or systemic antibiotics prophylaxis
- Anti-microbial or antiseptic impregnated CVC
- Upper extremity in adults
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Hypercapnia (excess total kcal)
Respiratory insufficiency (excess
fluid, total kcal, carbohydrate, or

fat; refeeding hypophosphatemia)

Elevated liver function (excess total
kcal, carbohydrate, fat)
Hepatic steatosis (excess total kcal,
carbohydrate, fat)
Increased blood ammonia (excess
amino acid)

Hyperinsulinemia (excess
carbohydrate)
Hyperglycemia with refeeding

Immune cell dysfunction or infection
Possible proinflammatory effects of
soybean-oil

Intracellular shift of P, K or

Mg
. excess carbohydrate,
refeeding hyperinsulinemia

Cardiac failure/arrhythmias
(excess fluid of electrolytes,
refeeding hypophosphatemia,
hypokalemia,
hypomagnesemia)

Neuromuscular dysfunction
(refeeding induced eletrolyte
shifts, thiamine depletion)

Azotemia (excess amino acid)

>, | ‘
|

o ’6_ Fluid retention (excess fluid or
” |

| sodium, refeeding hyperinsulinemia)

.

| Starvation/malnutrition

Hypokalemia
Hypomagnesemia
Hypophosphatemia
Thiamine deficiency
Water & salt retention

t Protein production
Glucose uptake
Utilization of thiamine

Cell Uptake of K', Mg*", PO,”

<\Lacﬁcacidosis

Refeeding
syndrome
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Fig. 1. Clinical consequences of over-
feeding and the refeeding syndrome in
parenteral nutrition (adopted by Zie-
gler TR, NEJM 2009;361).

t Glycogenolysis,

Gluconeogenesis

Protein catabolism Liver

Cardiac dysfunction
Hypotension
Arrhythmia
Decreased stroke volume
Respiratory dysfunction
Dyspnea
Pulmonary edema
Respiratory failure
Neurologic dysfunction
Weakness
Confusion/Disorientation
Seizure/Coma/Death
Hematologic dysfunction
Gastrointestinal
Nausea/Vomiting/Constipation
Vitamin/Thiamine deficiency
Encephalopathy

Fig. 2. Pathophysiology of refeeding syndrome (adopted by Lee )G, J Neurocrit Care 2010;3).

+ Insulin

Protein, fat, mineral,
electrolyte, vitamin
depletion

Nutritional support
(CHO: major source)
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Table 3. Monitoring parameters during parenteral nutrition in critically ill patients

Parameter Frequency Frequency after stable
Body weight Daily Every other day
Intake/output Daily Daily
Vital sings 3~4 times/day 1~2/day
Serum electrolyte Daily 2~3/week
BUN/creatinin Daily 2~3/week
Blood glucose 4~6/day Daily
Triglycerides Daily Weekly
Liver function test 2~3/week Weekly
PT/aPTT 2~3/week Weekly
CBC Daily Weekly
Albumin/prealbumin 2~3/week Weekly
Nitrogen balance Weekly Weekly

o] fEAS ARl IA|BRAL alfdteiof dh(17) AL
d AN EALE AFE o AT EFS AT
] =3aol S AASHA] oAl 25~50% ol Alsi,

d ool A AA3| TIFBtoioF At Eok Y AL=
AABE7] Ao Aol EddAINES, AZEES, Avt

4
U8 A Folof s, 9] HEY AL 4o
>z

g, e ofy

B33 ZFojof Wtk AFA 2o WATFEA] B WA
oAk EoHLE 50~100 mg 4 5~780] A B ot
T3 T HES AR o4 ARBtolo Sn, 1D
GAZ ol gl ZxTAES ZAte] Y THES 2%
Sh Aol Mg ORI AT, IFHIAS AEY 5 Gk

¢

(e}
= 20~25 kcal/kg/dayS HN=ZREX 2 HA3}
3o AX AMAB] FEFSteh T3t 35 keal/kg/day ©]

£

oz
Hr ol o
e el

S Ao FhREEEad AFAEEL JEse
% glomz wstolo} FEk(17-19)

ARUARA o] I PHEL e AL s
A% pejoh JPA Lol e ool chat muE ol
Borolth, i 45 AT B Amget Helw
PHFS AL westolo Bt AHMIRA Lo
2UEY 2 Table 33 2.

REFERENCES

1. McClave SA, Martindale RG, Vanek VW, McCarthy M, Roberts
P, Taylor B, et al; A.S.P.E.N. Board of Directors American Col-
lege of Critical Care Medicine Society of Critical Care Medicine.
Guidelines for the Provision and Assessment of Nutrition
Support Therapy in the Adult Critically Ill Patient: Society of
Critical Care Medicine (SCCM) and American Society for Paren-
teral and Enteral Nutrition (A.S.P.E.N.). JPEN ) Parenter Enteral
Nutr 2009;33:277-316.

2. Singer P, Berger MM, Van den Berghe G, Biolo G, Calder P,
Forbes A, et al. ESPEN Guidelines on Parenteral Nutrition: in-
tensive care. Clin Nutr 2009;28:387-400.

3. Kreymann KG, Berger MM, Deutz NE, Hiesmayr M, Jolliet P,
Kazandjiev G, et al; DGEM (German Society for Nutritional
Medicine), Ebner C, Hartl W, Heymann C, Spies C ESPEN (Eu-
ropean Society for Parenteral and Enteral Nutrition). ESPEN
Guidelines on Enteral Nutrition: Intensive care. Clin Nutr 2006;
25:210-23.

4. Heyland DK, Dhaliwal R, Drover JW, Gramlich L, Dodek P;
Canadian Critical Care Clinical Practice Guidelines Committee.
Canadian clinical practice guidelines for nutrition support in
mechanically ventilated, critically ill adult patients. JPEN J Paren-
ter Enteral Nutr 2003;27:355-73.

5. Hartl WH, Jauch KW, Parhofer K, Rittler P; Working group for
developing the guidelines for parenteral nutrition of The Ger-
man Association for Nutritional Medicine. Complications and
monitoring-Guidelines on Parenteral Nutrition, Chapter 11. Ger
Med Sci 2009;7:Doc17.

6. Worthington PH, Gilbert KA. Parenteral nutrition: risks, compli-
cations, and management. ) Infus Nurs 2012;35:52-64.

7. Ukleja A, Romano MM. Complications of parenteral nutrition.
Gastroenterol Clin North Am 2007:;36:23-46.

8. Peterson S, Chen Y. Systemic approach to parenteral nutrition
in the ICU. Curr Drug Saf 2010;5:33-40.

9. Ziegler TR. Parenteral nutrition in the critically ill patient. N
Engl ] Med 2009;361:1088-97.

10. Aguilella Vizcaino MJ, Valero Zanuy MA, Gastalver Martin C,
Gomis Mufioz P, Moreno Villares JM, Leon Sanz M. Incidence



of catheter-related infection and associated risk factors in
hospitalized patients with parenteral nutrition. Nutr Hosp 2012;
27:889-93.

. O'Grady NP, Alexander M, Dellinger EP, Gerberding JL, Heard

SO, Maki DG, et al. Guidelines for the prevention of intra—
vascular catheter-related infections. The Hospital Infection Con-
trol Practices Advisory Committee, Center for Disease Control
and Prevention, U.S. Pediatrics 2002;110:e51.

. Fahy BG, Sheehy AM, Coursin DB. Glucose control in the in-

tensive care unit. Crit Care Med 2009;37:1769-76.

. Gunst J, Van den Berghe G. Blood glucose control in the in-

tensive care unit: benefits and risks. Semin Dial 2010;23:

157-62.

. NICE-SUGAR Study Investigators, Finfer S, Chittock DR, Su SY,

Blair D, Foster D, et al. Intensive versus conventional glucose
control in critically ill patients. N Engl ] Med 2009;360:
1283-97.

. Fuentebella ),

YR o FURHLOIN FHAFYKIYUL E

= =t =]

ol

2o g5

. Jacobi J, Bircher N, Krinsley ), Agus M, Braithwaite SS, Deuts-

chman C, et al. Guidelines for the use of an insulin infusion
for the management of hyperglycemia in critically ill patients.
Crit Care Med 2012;40:3251-76.

. Dellinger RP, Levy MM, Rhodes A, Annane D, Gerlach H, Opal

SM, et al; Surviving Sepsis Campaign Guidelines Committee
including the Pediatric Subgroup. Surviving sepsis campaign:
international guidelines for management of severe sepsis and
septic shock: 2012. Crit Care Med 2013;41:580-637.

Kerner JA. Refeeding syndrome. Pediatr Clin
North Am 2009;56:1201-10.

. Lee JG. Nutrition in neurocritical care unit. In: The Korean Neu-

rocritical Care Society, eds. Handbook of neurocritical care. 1st
ed. Seoul: Medical Publishing, 2011:193-203.

. Lee )JG. Parenteral nutritional support in critical patients. ) Neu-

rocrit Care 201053 Suppl 2:5108-14.



